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INTRODUCTION
The Colombian Flora is considered to be one of the richest floras of the world. Schultes (1951) has calculated that it has about 5o,ooo species of flowering plants. The i 50,000 specimens1 deposited at COL comprise an extensive representation of that Flora, while the present size of the herbarium still makes it reasonably easy to consult and to computerize. While COL's special emphasis is on the Colombian flora, it also contains a large number of specimens from other American countries and from more distant parts of the world. However, it is the emphasis on Colombian plants which has made it an indispensable aid for taxonomic, floristic, ecologic, or any other related research in this region. Of such value is the collection that no Monograph of the Flora Neotropica project would be complete unless the monographers consulted the material deposited at COL.
The richness of the flora represented in COL and the need for data which are easily available were the basic reasons for the implantation of the EDP-IR project in the herbarium. Prance (1972) emphazised the need for EDP at the New York Botanical Garden. The importance of automation in systematic collections has been discussed by several authors (Squires, 1966; Crovello, 1967 Crovello, , 1970 
BACKGROUND

IMPORTANCE OF THE PROJECT
The major asset of a computerized herbarium is that it makes more easily available the hidden wealth of information which is found on the individual specimens. Grouping and re-grouping of data can be effected rapidly with minimum detrimental handling of specimens, and in minimum time, making the work of the taxonomist easier and more efficient, and thus helping research. This point is especially valid when we consider the rapid growth of herbaria and the lack of trained research personnel to put all the available data to use. However, not all problems of taxonomy will be solved by the computers; therefore, it is necessary to stress the need for training of competent young taxonomists who will continue to study the world's flora.
Each institution in any given country should analize its priority areas for computer work. In Colombia, and specifically in COL, it was found that priority should be given in: (A) Acquainting the Computing Center personnel with botanical work; (B) Informing botanists of the immense possibilities that computers can offer for the furthering of taxonomic work; (C) Producing catalogues of plants which will be basic to future botanical research while avoiding unnecessary duplication of efforts both in the field and in the laboratory; (D) Increasing the production of botanical publications directed to the general public; (E) Acting as an information storage and retrieval center for the data scattered in other national institutions, and (F) Facilitating the curatorial and administrative routines in the herbarium.
OBJECTIVES
With these general purposes in mind, we set certain specific objectives. They are, in actual fact, based on a statement of Crovello's (1972) that herbaria have an even greater value for systematists, ecologists, etc. than they may have realized, because of the "ability of the computers to retrieve, rearrange and sort" data in many ways. Our objectives are: i. To create a data bank which will include the information found on the herbarium specimens (locality, collector's names and numbers, dates, state of the specimens, kind of specimens, scientific names) or related to them (group, subgroup, family, herbarium in which deposited); 2. To prepare catalogues arranged according to various items (taxon, locality); 3. To prepare catalogues of type specimens; 4. To create a data bank of the geographic distribution of taxa; and 5. To facilitate curatorial work in the herbarium (incoming loans, gifts).
SYSTEM ANALYSIS
The work on system analysis began in January, 1974. A first report, with a large number of questions addressed to the botanical co-investigator, was produced by the Computing center in July, and a final report was completed by September. The system was divided into three main steps: Data accumulation, Additions and Up-dating, and Production of Print-outs.
The data recording for 120,000 specimens was done from December i6, 1974 until May 31, 1975. On June 2nd, the 3500 specimen mycological collection deposited at ICA (The Colombian Agricultural Institute, Bogotai) was incorporated into the system. Since February the data are being punched onto IBM cards and at the same time work is being done on the requested programs. The data are transferred from the registration forms (Figs. I & 2) to IBM cards, and from these to two 2401 magnetic tapes (which will serve as a back-up system) and, also, to a 2314 disk where the various programs and dictionaries will also be recorded.
Two preliminary programs, called CHEREJEM and CHERTAXO, are already in operation for computerized control of the quality of the information, before it is recorded on the tapes and on the disk.
DATA PROCESSING
The data recorded from each specimen are shown on Table I . Figures I and 2 illustrate the forms especially designed for this project.
Since the scientific names plus the name of the family usually take up between 20 and 6o (or even 70) characters, a separate form (Fig. I ) was designed to register this information, which is in turn, punched onto separate cards. Because we were only able to use one IBM card per specimen, it was necessary to replace words with codes in certain items for the data bank. However, these codes will again be substituted by words in the print-outs so that they can be used by persons not familiar with the project. The codes used for the families are the family numbers in the Herbarium. Codes for genera and species were assigned by the studentassistants as they registered the information. Genera are arranged alphabetically within each family and species are also in alphabetical order within each genus.
The programs are being written in COBOL, and will be used in the National University's IBM 360/44 computer. The initial print-outs to be produced are: i. Taxonomic names (Families, genera and species) and the codes assigned to them (Table 2) ; 2. Itineraries (Table 3) ; 3. Type specimens. This print-out will facilitate the validation of types. It will now be easy to remove the types from the general collection and place them in separate herbarium cabinets. The information can also be fed into any international type register in the future (Table 4) ; 4. Inventory of specimens deposited in COL, divided by groups and subgroups; 5. Standard print-outs will be sent to specialists interested in a given taxonomic group (Table 5) ; 6. Geographic distribution of taxa (Table 6) ; 7. Catalogues of plants arranged by geographic areas (Departamentos, municipios or more precise location) or by altitude above sea level (usually accompanied by a circumscription of the area by Departamentos, Municipios, etc.) (Table 7) .
PROBLEMS
Some of the commonest problems encountered and their resolution follow:
I. Determination of specimens: Constitutes one of the main inconveniences. No taxonomic decisions were made during the process of data accumulation. These will have to be made by the users. 2. Spelling of scientific names: We tried to standardize this as much as possible. It is not intended that the users accept the print-outs blindly. They must make corrections and report them to the person in charge, in order to introduce the necessary changes in the data bank. 3. Specimens on which information is scarce: These have been recorded as they appear in the herbarium. The use of some of the print-outs mentioned above should help to solve some of these problems. 4. Handwriting on labels: It was attempted to familiarize the assistants with the hand writing of most of the collectors whose specimens fall into this category, with fairly good results. 5. Variation in the information on locality: This presents a serious problem. It was considered necessary to reduce the information to a minimum but to be reasonably flexible and accurate at the same time. Information on geographic coordinates as well as names of small rivers, creeks, "fincas" or very small towns or "veredas" were eliminated, unless they constituted the only available information, in which case they are put down under "Geographic locality". For specimens collected in Colombia, information on Departamento, Municipio and Geographic locality was recorded (Geographic locality includes the names of important rivers, mountains and mountain chains, "p;iramos" or, as already explained, other data when none of these are available). 6. Habitat: Due to the wide diversity of terms used by plant collectors to describe habitats, it was necessary to limit this information to those most commonly used. A list of 45 different habitats was prepared, and additional terms were used for the algae. It was considered that this list was reasonably complete. 7. Bibliographic references: Were excluded from the start because they do not appear together with herbarium specimens. It will be the work of the users to fill in this information on the print-outs when needed.
Several of the above difficulties were pointed out by Crovello (1972) for the NDG project. However, the resolutions adopted differ somewhat in certain cases. A final problem consists in the availability of processed information to other researchers. A set of regulations is being worked out at the present time. Some print-outs will be offered free of charge while others will have to be sold. Information on this subject will be given to those interested.
ADDITIONS AND UP-DATING
In a new phase of the project it is proposed to develop programs which will enable the computer to add new specimens to the data bank, to make changes in the information already recorded (new identifications on material recorded as "INDET"), and to transfer sets of data from one place to another within the bank (from one species to another, from one genus to another, from family to family, from "indet" to determined). This will allow us to keep the data bank up to date and thereby to increase its usefulness.
A dynamic system has already been established in the Herbarium to allow for these new steps to be taken and to eliminate any interference with other normal herbarium practices. 
